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An external hard disk carrier With a capacity status display 
function is described. The external hard disk carrier com 
prises a hard disk, a microprocessor to calculate the capacity 
status of the hard disk and an e-paper display apparatus or 
cholesteric liquid crystal display apparatus to display the 
capacity status of the hard disk, Wherein the e-paper display 
apparatus or cholesteric liquid crystal display apparatus 
continues to display the latest capacity status after turned oiT. 
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EXTERNAL HARD DISK CARRIER WITH A 
CAPACITY STATUS DISPLAY 

FUNCTIONALITY 

RELATED APPLICATIONS 

[0001] The present application is based on, and claims 
priority from, TaiWan Application Serial Number 95124544, 
?led on Jul. 05, 2006, the disclosure of Which is hereby 
incorporated by reference herein in its entirety. 

BACKGROUND 

[0002] 1. Field of Invention 

[0003] The present invention relates to an external storage 
apparatus. More particularly, the present invention relates to 
an external hard disk carrier. 

[0004] 2. Description of Related Art 
[0005] An external hard drive a popular external storage 
media. External hard drives advantages include large capaci 
ties and fast reads and Writes. These advantages enable users 
to conveniently store desired data on external hard drives. 

[0006] Users are unable to knoW the storage capacity 
status of a conventional external hard drive unless the 
conventional external hard drive is connected to a computer 
equipped With WindoWs operation system. This can cause 
inconvenience to users to some degree. 

SUMMARY 

[0007] Thus, an external hard disk carrier With a capacity 
status display function is provided. The external hard disk 
carrier comprises a hard disk, a microprocessor to calculate 
the capacity status of the hard disk and an e-paper display 
apparatus or cholesteric liquid crystal display apparatus to 
display the capacity status of the hard disk, Wherein the 
e-paper display apparatus or cholesteric liquid crystal dis 
play apparatus continues to display the latest capacity status 
after turned off. 

[0008] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are by examples, and are intended to provide further expla 
nation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. In the draWings, 
[0010] FIG. 1 illustrates an external hard disk carrier 
according to one preferred embodiment of this invention; 
[0011] FIG. 2 illustrates a block diagram of an external 
hard disk carrier according to one preferred embodiment of 
this invention; 
[0012] FIG. 3 is a ?owchart to calculate the capacity status 
of an external hard disk carrier according to one preferred 
embodiment of this invention; and 
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[0013] FIG. 4 is a ?owchart to display data on an e-paper 
or cholesteric liquid crystal display apparatus according for 
one preferred embodiment of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Reference Will noW be made in detail to the present 
preferred embodiments of the invention, examples of Which 
are illustrated in the accompanying draWings. Wherever 
possible, the same reference numbers are used in the draW 
ings and the description to refer to the same or like parts. 
[0015] FIG. 1 illustrates an external hard disk carrier 
according to one preferred embodiment of this invention. 
This preferred embodiment is especially suitable for an 
external hard disk carrier 100, of Which a hard disk 101 
cannot be removed by a user at Will. Other external storage 
media With easily removable storage, i.e. an optical disk or 
a memory card, is not suitable for the application disclosed 
beloW. An important aspect of this preferred embodiment is 
to use an e-paper (electronic paper) display apparatus or 
cholesteric liquid crystal display apparatus 102 to display 
the hard disk capacity status. The e-paper display apparatus 
or cholesteric liquid crystal display apparatus continues to 
display the latest capacity status after turned off. When the 
e-paper display apparatus or cholesteric liquid crystal dis 
play apparatus is integrated into the external hard disk 
carrier 100, the above-mentioned feature enables the exter 
nal hard disk carrier 100 to display the latest hard disk 
carrier capacity status When turned olf. Since the capacity 
status of the hard disk carrier remains unchanged When 
turned off, the e-paper display apparatus or cholesteric liquid 
crystal display apparatus displays the correct capacity status 
When turned off. Thus, the external hard disk carrier 100 
capacity status is shoWn When the hard disk carrier is turned 
off and users can recogniZe the capacity status of the external 
hard disk carrier 100 before the external hard disk carrier 
100 is turned on. A connection interface of the external hard 
disk carrier 100 can be a USB connector 106, an IEEE 1394 
connector 108 and a SATA (Serial ATA) connector 109. 
When the e-paper display apparatus or cholesteric liquid 
crystal display apparatus 102 is applied, some number or 
symbol (i.e. 30%) can be labeled around the e-paper display 
apparatus or cholesteric liquid crystal display apparatus 102 
to assist reading the capacity status. 
[0016] FIG. 2 illustrates a block diagram of an external 
hard disk carrier according to one preferred embodiment of 
this invention. In order to calculate a capacity status of a 
hard disk 101, a microprocessor 110 (coupled to the hard 
disk 101) is needed. The capacity status calculated by the 
microprocessor 110 is displayed on the e-paper display 
apparatus or cholesteric liquid crystal display apparatus 102 
though a driver means 112, i.e. a voltage-raising circuit. The 
driver means 112 may have different designs according to 
different e-paper display apparatus or cholesteric liquid 
crystal display apparatus. Before a neW capacity status is 
displayed on the e-paper display apparatus or cholesteric 
liquid crystal display apparatus, the e-paper display appa 
ratus or cholesteric liquid crystal display apparatus refreshes 
itself to an initial status. The capacity status can be the ratio 
of used storage capacity to maximum storage capacity, the 
ratio of unused storage capacity to maximum storage capac 
ity, the used storage capacity or the unused storage capacity. 
The e-paper display apparatus or cholesteric liquid crystal 
display apparatus can display the capacity status With a bar 
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graph, numbers or symbols representing percentage around 
(illustrated as the designator 102a). Altemately, the e-paper 
display apparatus or cholesteric liquid crystal display appa 
ratus can display the capacity status With numerals, i.e. 30 
GB or a ratio (illustrated as the designator 10219). In some 
embodiments, the capacity status can be a graph to display 
the ratio of a used storage capacity to the maximum storage 
capacity, the ratio of unused storage capacity to the maxi 
mum storage capacity, the ratio of the used storage capacity 
to the unused storage capacity or a ratio of the unused 
storage capacity to the used storage capacity. The above 
mentioned graph can be bar graph or other graphs, Which 
can shoW a ratio. In other embodiments, the e-paper display 
apparatus is a segmented e-paper display apparatus, Which is 
laminated on a ?exible or rigid electrode-pattemed back 
plane, individually addressing each segment, and an indi 
vidual segment color can be directly driven and separately 
controlled. A memory module 116 (ex: a ?ash memory) can 
be added to store ?rmWare to calculate the capacity status. 
An input means 114 can also be added to input data into the 
microprocessor 110. 
[0017] FIG. 3 is a ?owchart to calculate the external hard 
disk carrier capacity status according to one preferred 
embodiment of this invention. Step 202 recogniZes hoW 
many logic discs (a partition of a hard disk) exit. Step 204 
accesses the capacity status of each logic discs, and step 206 
calculates the total capacity of all logic discs. Step 208 
accesses present FAT (?le allocation table) data in each logic 
disc, and then step 210 analyZes the FAT data. There are tWo 
options in step 210. When the FAT data step 208 accesses is 
same as a previous one, option 2 is applied, i.e. FAT data 
stored by step 214. When the FAT data step 208 accesses is 
different from the previous one, option 1 is applied. In step 
212, the capacity status of all logic discs is calculated. Step 
214 stores the updated FAT data in a logic disc. Step 216 
displays the data calculated by step 212 on the e-paper 
display apparatus or cholesteric liquid crystal display appa 
ratus. 

[0018] FIG. 4 is a ?oWchart to display data on an e-paper 
or cholesteric liquid crystal display apparatus according to 
one preferred embodiment of this invention. This ?oWchart 
displays the data obtained from the process of FIG. 3 on the 
e-paper display apparatus or cholesteric liquid crystal dis 
play apparatus. It is necessary for the e-paper display 
apparatus or cholesteric liquid crystal display apparatus to 
refresh into an initial status before the neW capacity status is 
displayed. Steps 304-318 refresh the e-paper display appa 
ratus or cholesteric liquid crystal display apparatus to an 
initial status. Steps 304 and 306 select the area to refresh. 
Step 312 raises the control voltage to refresh (or erase) a 
selected area to an initial status. When the gate is turned on 
(step 314), it takes some time to execute step 316, and step 
318 ends this refreshing process. 
[0019] Steps 320-332 display neW data, Wherein step 320 
outputs the result obtained from step 212 of FIG. 3. BetWeen 
turning on the gate (step 324) and turning off the gate (step 
328), the result is displayed on the target area of the e-paper 
display apparatus or cholesteric liquid crystal display appa 
ratus. Even after the e-paper display apparatus or cholesteric 
liquid crystal display apparatus turns off (step 330), the 
display apparatus continue to display the latest data Without 
poWer. 
[0020] According to preferred embodiments of the present 
invention, the e-paper display apparatus or cholesteric liquid 
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crystal display apparatus Without poWer is able to display the 
latest capacity status With poWer. 
[0021] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

What is claimed is: 
1. An external hard disk carrier having a capacity status 

display functionality, the external hard disk carrier compris 
ing: 

a hard disk; 
a microprocessor for calculating the capacity status of the 

hard disk; and 
an e-paper display apparatus for displaying the capacity 

status of the hard disk, Wherein the e-paper display 
apparatus continues to display the latest capacity status 
after turned off. 

2. The external hard disk carrier of claim 1, Wherein the 
capacity status is a ratio of a used storage capacity to a 
maximum storage capacity or a ratio of an unused storage 
capacity to the maximum storage capacity. 

3. The external hard disk carrier of claim 1, Wherein the 
capacity status is a used storage capacity. 

4. The external hard disk carrier of claim 1, Wherein the 
capacity status is an unused storage capacity. 

5. The external hard disk carrier of claim 1, Wherein the 
capacity status is a graph for displaying a ratio of a used 
storage capacity to a maximum storage capacity, a ratio of 
an unused storage capacity to the maximum storage capac 
ity, a ratio of the used storage capacity to the unused storage 
capacity or a ratio of the unused storage capacity to the used 
storage capacity. 

6. The external hard disk carrier of claim 1 further 
comprising a driver means respectively coupled to the 
microprocessor and the e-paper display apparatus. 

7. The external hard disk carrier of claim 1 further 
comprises an input means for inputting data into the micro 
processor. 

8. The external hard disk carrier of claim 1 further 
comprises a memory module to store ?rmWare to calculate 
the capacity status. 

9. The external hard disk carrier of claim 1, Wherein the 
e-paper display apparatus is a segmented e-paper display 
apparatus. 

10. An external hard disk carrier having a capacity status 
display functionality, the external hard disk carrier compris 
ing: 

a hard disk; 
a microprocessor for calculating the capacity status of the 

hard disk; and 
a cholesteric liquid crystal display apparatus for display 

ing the capacity status of the hard disk, Wherein the 
cholesteric liquid crystal display apparatus continues to 
display the latest capacity status after turned off. 

11. The external hard disk carrier of claim 10, Wherein the 
capacity status is a ratio of a used storage capacity to a 
maximum storage capacity or a ratio of an unused storage 
capacity to the maximum storage capacity. 
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12. The external hard disk carrier of claim 10, Wherein the 
capacity status is the used storage capacity. 

13. The external hard disk carrier of claim 10, Wherein the 
capacity status is the unused storage capacity. 

14. The external hard disk carrier of claim 10, Wherein the 
capacity status is a graph for displaying a ratio of a used 
storage capacity to a maximum storage capacity, a ratio of 
an unused storage capacity to the maximum storage capac 
ity, a ratio of the used storage capacity to the unused storage 
capacity or a ratio of the unused storage capacity to the used 
storage capacity. 
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15. The external hard disk carrier of claim 10 further 
comprising a driver means respectively coupled to the 
microprocessor and the e-paper display apparatus. 

16. The external hard disk carrier of claim 10 further 
comprising an input means for inputting data into the 
microprocessor. 

17. The external hard disk carrier of claim 10 further 
comprising a memory module to store ?rmware to calculate 
the capacity status of the hard disk carrier. 

* * * * * 


